Effect of nonylphenol ethoxylates (NPEs) on barrier functions of epithelial cell membranes: opening of tight junctions and competitive inhibition of P-gp-mediated efflux.
The effect of nonylphenol ethoxylates (NPEs) on selected barrier functions of biological membranes, such as tight junction and P-gp efflux pump of epithelial membranes, against the transport of xenobiotics was examined. The Caco-2 cell line was used to evaluate the transport of mannitol and daunomycin across the cell monolayer as well as the cellular uptake of daunomycin. In the presence of NPEs, the transport of mannitol was increased, with NP-9 showing a maximal effect, and the transepithelial electrical resistance (TEER) was reduced. The onset of this effect of NP-9 was fairly rapid and reversible for a short term (e.g., 2 h) treatment, while irreversible for a long term (e.g., 72 h) treatment. In the presence of NP-9, the apical uptake of daunomycin was increased, suggesting competitive inhibition between NP-9 and daunomycin in the efflux via the P-gp system. However, a 72 h pretreatment of the cells with NP-9 (up to 1000 nM) did not affect the apparent cellular uptake of daunomycin, suggesting no significant effect of NPEs on the expression of P-gp. In conclusion, NPEs appear to rapidly open the tight junction of epithelial cell membranes and to competitively inhibit the efflux of P-gp substrates, thereby reducing the self-protection ability of the organism against xenobiotics or hazardous environmental compounds that are transported via the paracellular pathway (i.e., uptake) or the P-gp system (i.e., efflux).